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y a thing 
| | is commonly 1 im | 


un 
ſow tex public, as . 
ing hereby the diffic + ef finding En 
out uſeful experiments, (although 
even that is great — but the | 
hardſhips, which attend the put- 
ting them in practice. Whence this 
ſhould come to paſs, it is foreign : 
to the preſent purpoſe to inquire. 
They, who are acquainted with he 
ſeveral motives, upon which men 
often act, among which ſelf-inter- 
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Tray Ee: the ſprings of this ſeem- 
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5 65 
eſt, envy, pride, N obſtina 
have no inconſiderable ſhare, pied 
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gly unaccou RE d 2 tion 
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5 8 41 dd nõt . it Aw 1 
that 1 have had occaſion to make 


this ill-natured remark, from what 


I may myſelf pretend to have done 


for the benefit of the public: but 
it is ſufficiently juſtified by the op- 


poſition, which the invention de- 


ſcribed in the following treatiſe has 
met with. The machine is ſo ſim- 


ple, and of ſo extenſive advantage, 


that as it is ſurpriſing to ſee the 
| greateſt pains taken to make it ab- 


ortive at firſt, ſoit is noleſs ſtrange 
that it has not been ſo univerſally 
uſed, in the royal navy, as might 
have been expected from the great 


good, which it as 
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Wide oo 3 of 5 x neglect; 
which is in a very m and 
handſome manner TIN 7 
in the voyage of the great lord 
Anon (a); an immortal work, 
which will be always read with A 
pleaſure, equal to "he benefit to 
be reaped from it, . 
our navigation and commerce to 
8 of the R to which 
the ventures relate. 5 


As this hero is not leſs admired ; 
for his humanity and good ſenſe, 
than for his . and courage; 
he has taken care that the relation 
of his enterpriſes ſhould be a mo- 
nument of the one, as well as of 
the other. The accounts given of 
that ſtrange diſeaſe, fo fatal to our 


| ſeamen, The Sea-Scurvy, are hints 
(a) See p. 36, 37. 
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together with 1 reprinted Ae 
count Fa nem method. boy extratt- 
Ing the Fu air out of- ſhips,” &: 
an invention, which, 11 may ven- 
ture to ſay, does honour to out 
nation, and will in time be found 
of more public benefit than an 
diſcovery in mechanics, which 

has beer { plagues theſe hundred | 


- 


Kis eek hed "FS 


faction, in the begining, to recom- 
mend this experiment to the ad- 


miralty, I now join a ſhort dif- 
courſe on the Zen. to the reprint= 


ed edition of mr Sutton's book, a5 
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that the coil ſpirit of appoſum 


which, as is mentioned in mr St 
zon's account, Ec. exerted it ſelf 
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great los to mankind, if 
it is 12 2 brought into 
practice: eſpecially, ſince by the 
* and diſintereſted of 
> 


| the inventor,” * whole exf enee 
may be conſidered as a wide M. 


more conſiderations might be = | 
ed; but they will readily occur to 
| the wiſdom of thoſe, whoſe pro- 


vince it is to direct our naval 
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Tn. E e Preface was writ-. ; 
ten, and ready to be put to the pteſs, . 
when mr Sutton brought me the 
agreeable news, that the right ho- 
nourable the lords of the admiralty 
had juſt then given him orders, to 


provide all the ſhips of his majeſtys 
navy with this - uſeful machine, 


Thus, laudable diſcoveries, though 
Aſrocntenanced at firſt, do at laſt. 
break through all difficultion; and 
meet with ſuitable — 


ment. 
R. M. 
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ER to your deſire, 
I now ſend you an hiſto 


gether with the reaſons that f 
inclined me to employ my though! 
about it. In the year 1739, I was 


informed by a gentleman, that the 
lors on board the fleet at Spit- 
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account of my ſcheme, to- 
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head were fo dangerouſly ill, for 


want of freſh air, that they were 


and the ſhips, to which they be- 


longed, ſtunk to ſuch. a degree, 
that they infected one another. In 
compaſſion to my fellow-creatures, 


I thought myſelf obliged to do all 


that was poſſible for their relief in 


theſe unhappy circumſtances, and 


from this time tried what could be 
done by fire. I at length found, 
that by ſcopping the air out of a 


room that | had three fire-places, 2 


and making two large fires in two 


of them, I could bring the air to 


draw down the third chimney, 


with ſuch force as to put out a 


candle. I then lighted a fire in 
the other chimney; which ſo rare- 
fied the air in the room, that the 


incumbent air preſſed to enter in, 
and with a force ſufficient to raiſe 
à pulley with half a hundred 


weight; 


+ ke, by the coming in of 
rag air, the Johr would ſhut, and 
: then open again in three minutes. 


HAvixe proceeded thus far 
with good ſucceſs, I ſtopped up all 


the chimnies in the houſe, - the 


garret excepted, and then lighted 
two large Grew which Swe the 
air down the chimney with ſuch 
violence, as to put out four or five 
candles immediately: whereupon 
1 concluded, that, a fire being 
always kept on board a ſhip, and 
a pipe or cavity made to the well, 
one end of it being heated by fire, : 
a change of air would follow, 
and that by this means rendered 
ſweet and pure, ud” 5 Arg re- 
ſpiration. e 55 


From this time 1 2 it my 


| buſineſs to conſult the officers and 
Cz  Afailors 


z 
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failors of the navy, who all age ee 
that ſuch a change of 7 air Would 
be of the greateſt ule ima inable, 
| in racking the lives of the men 
3 on board his majeſty's lie, 1 
ll particularly remember, that, be 

at a coffee-houſe near the er 5 
ty, I placed ro nigh ſome gen- 
tlemen of the navy, and enquired 
öf them, as I had | cfore of others, - 
as to the uſefulneſs of the' fore- 
0 mentioned change of air, who all, 
Li to a man, acknowledged that it 
a would be of the utmoſt ſervice; 
[ and, upon their unanimous appro- 
1 bation of it, I told them, that I 
| could procure ſuch a change of 
1 air: upon which one of the com- 
[ - -pany went to another table, and 
1 the reſt followed him; and I heard 
| him tell the others, that he heartily 
 Pitied me, as being really mad, "and 
out. of my ſenſes. | f 
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N a commilinr o2 tl nay 
and acquainted him, that I wouk 


ord of i 


| Minptes, e * 1 it's 3 | 
; fulneſs, 1 would w W im- 


mediately, without giving him an any 
farther: trouble about i It, : PF 


M Gaſbery was ſo kind as to 

"Freak in my behalf to'fir Charles, 

and thereupon I was intro duced 
into his preſence. I deſired = 
Charles to be {o good as to N 


C6 6} 5 
me to aſæ 18 forme queſtions. re- 
Hting to my affair, which he 
was pleaſed to permit. I aſked - 
him, whether he had ever con- 
fidered the principles, upon which 
the operations of the cu Peine 
ok were founded? that, - rare- 
action being made in the glaſs, 
by means of the fire, and the 
glaſs prefied to the ſkin, the air 
In the blood prefles out the kin; 
and, the ſkin being cut, and Aa ; 
Second rarefaction 7 the blood 
preſſes forward to the place where 
the rarefaction was made. I told 
him, that in like manner I pro- 
poſed to procure a change of air 
on board his majeſty's ſhips, by 
means of a fire in the cook-room, 
and laying proper pipes for that 
purpoſe, 
3 Þt& Clarke: upon my > | 007 
with him about my ſcheme, not 


only 
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HE — Swat me 
Sutton, has found out a 
px... * to extract the foul air 
< out of the wells of ſhips, which 
vill be of great uſe for preſerving © 
the lives of the men aboard his 
© majeſty's ſhips. He will be wik 
ee you, if an ex- 
© periment can be made, ſo that 
4h may not loſe the W 1 
© the invention. } e e 


1 accordingly 8 on 4 Fo 
cob, who ordered me to come to 
him — , five days after, at een 


47 
4 
« 


was aſs to expreſs | 
me in the xl ye 4 * *8ir, I 


© ſuppoſe you intend to throw air 
© info the wells of ſhips' I an- 
ſwered, no, I propoſed to draw 
$ 2 out, by means of fire. Upon 
this he aſked. me, if I knew how 
s far was to draw it out? I 
lied, not ſix inches: for, if 
I could extract it never ſo ſmall 
ta diſtance, the incumbent air 
£ would preſs forward of courſe, 
s and, in ſo doing, cauſe a con- 
c ſtant He admitted this. 
I then told him, that I waited up- 
on him, by fir Charles Wages 
orders, in hopes that he would ap- 
point a time for an experiment to 
— made of my ſcheme: to which 
he replied, . that no experiment 


. 1 9); | 1 
1 * ſhould, be made, eli kg could in? 
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hut dig . 15 


titioned the lords by the admiralty, 


and thereby obtained an order from 


them to the commiſſioners of the 


navy, to cauſe my experiment to 

be tried on board the Greenwich) 
man of war, then lying at Mo. 
wich. > I forthwith carried their 


lordſhips order to . volwich, and, . 
purſuant thereto, to the ſatifacion | 


all things neceſſary for my experi- 


of myſelf, and ail on board the 
Co I placed the pipes, and 


ment, except the ſoldering of two 


pipes: but, whilſt the ſolder was 


hot, and the plumber . in readi- 


nc to ſolder them, a meſſenger 


S 


from the builder of his majeſty s 


yard came to order the workmen 
aſhore. I thereupon repaired to 


the builder, who * ainted me, 
By 5 "7 —_ 


vox 


Gat I muſt apply to the hays 
board, to procure an order to have 
my experiment performed on board 
the Hulk at Woolwicb. 1 inſtantly | 
replied, : that, all the proper pre- 
parations being already compleated, 
except the ſoldering of two Joints, 
which might be done in an hour's 
I deſired it might be tried 
7 N But to this he made 
1 that I muſt apply to the 
vy-board, in order that they 
mig ihe rocure an order from the 
lords Vi the admiralty for trying it 
on the hulk aforeſaid. I thereupon 
told him, that I inſiſted on thoſe 
two joints being foldered, that 
1 might make my report to the 
lords of the admiralty, that I had 
faithfully executed their order; 
upon which, he aſſured me, they 
ſhould be ſoldered that every night: 
but when I went on board the next 
day, td ſee if they were ſoldered; I 
| found 
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ound — as 1 leſs thaw: the 
day before: us - 
FinpiNe wbt 9 5 Ab 
pointed, I took a candle, and. went 
down to the pipes, which were carr 
ried through deck, and laid under 
the beam, towards the well, about 
thirty feet in length from the co 
per; and, as ſoon as I put the 
candle to the ends of the pipes, 
they immediately extinguiſhed the 
fame: which fully convinced thoſe - 


on. boand: of che great: uff 


my invention. But to my extreme 
ſurpriſe, I no ſoonex came on ſhore, 
than I found, that the maſter afloat 
was ſent from the king's yard, 
to take down my pipes, and plug 
up the holes: upon which, per- 
ceiving the obſtructions my ex- 
periment would meet with, I de- 
termined to apply to ſome gentle- 
men of the faculty 2 Phyſic, that 

| 2 2 | were 


( 12) $7 
were proper judges of the uſed al. 
neſs of my ſcheme. N 


Souls no ſtranger to the cha- | 
racter of Dr Mead, 1 to 
his majeſty, diſtingu iſhed as much 


by his humanity as 5 bis abilities, 
went directly to his houſe, ſhewed 


him fir Charles's letter, and, by 
his appointment, the next morning 


came thither again, where I met 
the learned Martin Falles eſq; 
preſident of the royal ſociety, 


whom the doctor had deſired to 
talk with me, together with him 


ſelf, upon my propoſal. They both 


expreſſed their approbation of it, 


and moſt readily offered to flo 


whatever was in their power, to 
encourage an invention which they 
judged muſt be of great ſervice to 


the public. Accordingly Dr 


Mead immediately waited on the 


lords of the admiralty, and repre- 


ſented 


9 
ſentẽd to them, in a ſtrong manner, 
the advantage of ſuch à contri- 

vance: whereupon they were 
155 pleaſed to order, that it ſhould be 

tried, as ſoon as poſſible, on board 
any of his 1 N 8 2 in the 


river. 


| Buing ao ld at my own li- 
berty, to chuſe a proper place for 
my experiment, I fixed upon the 
hulk at Deptford, becauſe — Was 
immovable, and could not, like a 
ſhip, be ſent away; and upon chis 
I directly went to Deprford, in 
order to make the neceſſary pre- 
parations. I was ſoon acquainted 
there, that ſeveral of the workmen 
belonging to the king's yard were 
buſily employed in trying the uſe- 
fulneſs of another machine, indu- 
ſtriouſly ſet on foot to ſupplant 
mine: but, after the ſtricteſt en- 
uy I have ſince been able to 


make, | 


can. : 
make, I cannot learn that they. had | 


any orders to that 5 ern che | 
lords of the admiralty. 


Tris proceeding, * wich ö 
the exceſſive ſhyneſs and caution 


of the gentlemen of the yard, led 
me to conclude, that my e ä 
at laſt, would be ſet aſide, in ſpite 
of all the ſteps I could take to pre- 
vent it; and I was confirmed in 
this opinion, when I found the 
pipes were made of wood, between 
five and fix inches wide, in ſuch 
an unworkmanlike manner, that, 
to render them tight, I was forced 
to get ſize and paper from Depr- 
ford, to put over the joints; and 
that moreover many hands were 
employed in erecting wind-ſails, in 
order to ſnew, that they could there- 
by procure as much air as my. 
ſcheme would afford. 


— — 
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AT N in Se 1 N 1741, 
the day appointed fo r the trial of 
my riment came;. when the 
lords of the admiralty, the commiſ- 
fioners' of the navy, Dt Mead, 


Martin Folkes eſq; and ſeveral : 2 


other members of the royal ſociety, 
being / preſent on 0: the ſaid 
hulk; fir Jacob Ackworth was plea- 
ſed to ſay, in the hearing of them 
all. I am ſorry that you are 
come to ſee the trial of ſuch a 
© fooliſh experiment, that I tried 
© myſelf. yeſterday, and it would 
not ſhake a candle.” To this I re- 
plied, It would be in good hu- 
© mour to-day, and ng end of 
+ every one of the pipes would 
© blow out a candle.“ And. accor- 
dingly, notwithſtanding the fore- 
mentioned obſtructions, and that 
the tarpawlins were taken away, 
which I had ordered to be laid 


OVET 
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over ; th hatches, I was as good as 
my word; and all the lords and 
gentlemen aforeſaid, upon the 
trial of my experiment, expreſſed 
their Aren of the «a * 
mance. . : 


In e following, + Lows 
ſent for by the meſſenger to the 
commiſſioners of the navy, and 

by them; purſuant. to an order 
from the lords of the admiralty, 

ſent down to Portſmouth,” to pre- 
| pare the Morwich man of war ac- 
cording to my ſcheme; and, upon. 

this occaſion, fir Charles FA age”, 
in the preſence of the lords of the 
admiralty, honoured me with the 
following letter to commiſſioner 


1 Hughes at Poriſinouth. 


Admiraliy- 


drawn up; as hap 
© on board the Ly; 


© at EY | AE: 
« killed by⸗ 
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if you recommend mr Sutton to 
c his care, he will ſee that he meets 
© with no obſtruction or diſcou- 


© ragement from any body, that may 
think themſelves wiſer. There is 


© an order from this board to the 
navy, from whom you, will have 
* it, to have the Norwich, who. is 
a 10 go to the coaſt of Guinea, to 


fitted according to mr Suttons 


5 RE” ; which will be a very 


© good e Lam, 


n 
Your bumble Servant, 


cn. ARLES Wacrn. 


Tunis letter I carried down. to 


Portſmouth, and delivered to com- 
oner H. upher, who received me 
in a very friendly manner, and re- 


commended me to mr Alleyn the 


e 5 


wy 
Þuilder; ; who both of them (and . 
de All the perſons o belonging to 

the yard) exerted themſelves to the 
utmoſt of their power, to forward 
my undertaking ; ; and at length I 
compleated: it, - agreeable. to the 
plan 1 I ſhall hereafter exhibit. 


| Hayins finiſhed this buſineks, 
L waited ſome days at Portſmouth, 
epart ſigned by admiral Le- 
Rock, and ſeveral commanders of 

"ſhips, which captain Gregory gave 
me reaſon to expect: but, at 8 
(tho to do the captain Juſtice I ] 
muſt own, that he treated me, 
whilſt at Part/mouth, in an oblig- 
ing manner) I was acquainted, that 
no report could be made, till the 
Norwich returned from it's voyage; 


which was ſent to Guinea, and 


from thence to the V. % Indies : 
_ which a me to ent of 
By Journey 
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Soon after my return to Lon- 
don, I found things in the utmoſt 
confuſion, by the ſudden change 
of the miniſtry, which likewiſe oc- 


caſioned a change in the admiral- 
ty. I petitioned however the com- 


miſſioners of the navy, -humbly re- 
queſting them to make a report of 
what I had done, from time to 


time, from the Toth of July, to 


the 1oth of December, 1 741, at 
Greenwich, Deptford, and Port 


mouth, in compliance with the or- 


ders of the lords of the admiralty ; = 


in order that I might receive a ſui- 
table reward for my uſeful inven- 
tion, and reaſonable ſatisfaction for 


my trouble, loſs 'of time, to the 


neglect of my other affairs, and 


expences in the execution of the 


ſame. But I received no anſwer, 


nor to many petitions I delivered 
to the lords of the admiralty them- 


{elves 


felves ; until at «lenge, juſtly mo- 

ved” at the cold and unkind | 
treatment I met with, I freely ex- 

preſſed my ſenſe of their hard uſage, 
in the ee 1 2 ms 


nne 


75 he l 90 he bord, : 
of the admiralty, ' the Petition 
. Samuel Sutton, e 


- Hundy ſoeuath, FT OD 
THAT. your lordſhips note 


tioner, having invented an 
uſeful ſcheme, for the extracting 
foul air out of his majeſty's ſhips 
(which, in the month of Septem- 
ber, 1741, was tried before the 
then lords of the admiralty, who 
approved the performance) lately 
applied to your lordſhips; but, to 
his extreme ſurprize, he finds, that 
he 1 is not likely to receive any re- 
e ward, 


ta} 


ward, WO for the invention it: 
ſelf, or his loſs of time and expen- 
ces: nor are his mayeſty's. ſailon 
and mariners likely to receive any 
benefit from his ſcheme; tho it is 
_ univerſally acknowledged, that 
more of them have lately died in 
America, for want of good 

than by the 8 — 92 Lug your 
lordſhips petitioner - cannot help 
remarking, that, tho' no 1 Aa. 
ever met with more applauſe from 
the public than his, never was any 
man (himſelf excepted) employed 
a by the lords of the admiralty, from 
time to time, at his own charges, 
as he has been, without a proper 

conſideration. That your lordſhips 
petitioner now deſires, that you 
would be pleaſed to conſider him 
on that account, and order . A 
ſuitable ſatisfaction; and as in duty | 
bound, for your lordſhips he will 
Ever ä 


«2 1 


Tarts 


like the 2 nor was ew any, 


notice taker: by the lords, either of 


me, or 1 ſcheme, till captain 
G 1 0 Landen; Wie, 


ſoon ai his arrival, r | 


to the then lords of the admi 


In reference to the Norwich man * | 


war, which I fitted up at Pori- 


mouth ; and the following extract 


hy is was lefe at 22755 office . 


4 


Extras of: a % wow captain ; 
Gregory, late commander o L Bis 


majeſtiy s ſhip the Norwich, 10 


mr aud dated Jane. 1 


©3743: 
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0 chem, 


Wo 


y to Ge air-pipes 1 1 
. were put on board of me, 
© 1 was = to ſtop up two of 


. e ” 
* * I 0 . : 
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"Ml « them, by x reaſon 0 


to che well was kept open, "bye: 1 
the ſhip making water enough to 
keep her ſweet, I was not able c 
N of their uſe, having been ſo 
Fa, ha as to bury only two 1 | 
6 * A the time I was on the coaſt, 


- Copy... The, cken. 


* 


4 HAVE many rehab to e 
upon this letter, which by no 
means can be juſtly called a report, 
ſince the other officers af the ſhip, 
were not conſulted; particular 
the furgeon, and the carpenter, or 
other under-officers, the moſt com- 
tent judges ;' the former, 'of the 
health of the men; and the latter, 
of the ſweetneſs 3 good conditi- $ 
on of the proviſions; "As to mr, 
Haddon the carpenter, who- had 
been ſeveral voyages to G ainta be- 


Ft aries fever : 3 like: tis 
aſſured me that the proviſions « con- 
tinued entirely ſound, and the men 
healthy, free from the ſcurvy or 
any other diſorder, to the admira- 
tion of the people of Barbadoæs, 
who therefore queſtioned, whether 
they had been at Guinea, or no: 
and indeed, this matter of fact, 
which is che main point, is for 
ſubſtance acknowledged by the 
captain himſelf; tho', at the ſame 
time, he is pleaſed to ſay, that 
© he was not able to judge of the 
auſe of my pipes.” This gentle- | 
man it ſeems loſt ſo few men, that 
he could not diſcover the uſefulneſs 
of my pipes; but, had he loſt the 
greateſt part of his crew, I dare ſay © 
that he would have been able to 
judge, that my pipes were of no 
ſervice at all. But, tho' the ex- 
tract of the captain's letter carries 
it's own confutation along with it; 
F = yet, 


— 


(26) 
yet, as it was ſent to the lords of 
the admiralty, I thought it expe- 


dient to give an anſwer to it, in 
the following letter to the carl of 


. inchelſea. 


1% Loan, 


H O' I have FOES the 
right honourable the lords 


of the admiralty ſeveral times, and 


even wrote to your lordſhip, in re- 
ference to my extracting foul air 


out of his majeſty's ſhips, and ne- 


ver received any anſwer, except an 
extract from captain Gregory's let- 
ter; yet, in juſtice to my ſcheme, 


1 apprehended myſelf obliged to lay 
before your lordſhip ſome juſt re- 
marks on the ſaid extract, Which 3 


hope will effectually remove any 
inferences that may be thence 


drawn, , to the prejudice of my 
uſcful 


. 


67 


| afcful invention, which is founded 
on the moſt evident principles, and 
may be put in execution, at ſo caly 
a charge as about thirty pounds, i in 
any of his majeſty's ſhips. As to 


the captain, he fays, that he was 


obliged to ſtop up two of my pipes, 
by reaſon ſome ſparks of fire came 


don between the decks. But this 
might eaſily have been prevented, 6 


by adding two pipes of tin (which 


they never want) three feet long, 
and bringing them through the 
chimney, by which all communi- 
cation would be cut off between 
thoſe ſparks and it. The captain 
alſo declares, that he could not 
tell, whether the pipe to the well, 
becauſe of the water in it, was of 
uſe, or not ; but, which Gong to 
be very unfair dealing, he entirelß 
overlooks two other pipes. I in- 
treat your lordſhip to be pleaſed to 
cConſider, that the pipes draw more 
WY air 


18) 


air than any kitchen-chimney, and 
what is ſufficient to ſweeten any 
ſhip in the navy,” The captain 
himſelf owned to me, that not fo 
much as one of his men had the 
ſcurvy, which cannot be ſaid of 
any of his majeſty s ſhips hereto- 
fore, or that out of ſuch a num 
ber, ſo few have loſt their lives, 
and ſo many have returned in per- 
fect health from ſuch a voyage: 
and indeed, if my ſcheme was ge- 
nerally put in practice, this, in all 
likelihood, would become a com- 
mon caſe, nor would ſhips, that 
come from infected places, have 
any occaſion to perform Quaren- 
tine, the air being preſerved by 
the foreſaid pipes, in a pure and 
wholeſome ſtate. Iam, 


My Lore, Sc. 


AND 


n (29) 


Ax i the principal, a k 
deed only, o 1, in the ex- 
tract againſt my ſcheme, was the 
danger of fire; I wrote the fol- 
Jowing ! lettei Ack- 


lette 10 ſir Jacob 2 
worth, his majeſty's ſurveyor, in 
order toſhew, Tie it was rntitely 
Fee 2 5 


2 ure , 3 

HEN a ſcheme | is propo- 

Y | ſed for the good of man- 
kind in general, add -the preſerva- 
tion of the lives of his majeſty's 
ſubjects in particular; it is doubt= 
leſs highly reaſonable, that, as it 
is a matter of great conſequence 
and importance, a ſtrict inquiry 
ſhould be made, whether it be 
practicable, and will effectually 
anfwer the end propoſed. As to 


the 1 inconveniency ap prehended to 
attend 


(39) 
attend mine, that it will expoſe 


ſhips to the danger of fire, I in- 


treat you to be ſo good as to en- 
quire of any . or buil- 


ders, whether this appreheriſion be 
not entirel groundleſs, I could 


heartily wiſh, that you would be 
pleaſed to ſatisfy yourſelf in this 


particular; as your declaration, on 
this point, in my favour, would 
have great weight with the lords 
of the admiralty; in order to my 
being by them appointed to have 


the directions of laying pipes on 


board his majeſty's ſhips. I am, 


fir, firmly relying on r good- 


neſs, 
Your £5 | 


and obedient Servant, 


' SAMUEL SUTTON, 


Soon 


** 


— 


2d 


(32). 


Soo iter, when FR plague 
raged in Sicily, and timely precau- 

tions were taken to prevent it's be- 
ing introduced hither, I again 


wrote to the earl of V eee, 
AS follows. : 


op Loy, 


Proclamation being iſſued out 
for ſhips to perform Qua- 


rentine, I humbly beg leave to ac- 


quaint your lordſhip, that if my 
ſcheme for extracting of foul air, 


was properly put in practice on 


board ſuch ſhips; it would effec- 
tually preſerve the health and lives 
of his majeſty's ſubjects. And, 


ſuch a fume being let down as the 


phyſicians may judge expedient, 
great advantages would ariſe, with- 
out any ill conſequences whatſoe- 
29 ER. _ 


(632) 


| 1 ver : becauſe, . the foul air being 


= conſumed by the fire, the fume, 
Tz by means of a pipe let into the 
7 | - hold of the ſhip, will with eaſe be 
| drawn down, there being a want. 
of it to ſupply what is extracted. 
If your lordſhip will be pleaſed to 
' . conſult the phyſicians, you will 
| find that what I offer is practica- 
ble, being founded on juſt and ra- 
tional principles. L am... * 


My Lord, 427 
Tour bamble 


and obedient ſervant, 
. SAMUEL SUTTON,” 


SIR Jacob Ackworth, mr Al. 
leyn of Deptford, and the reſt of 
the ſurveyors will readily atteſt, 
that no damage can ariſe from the © 


fare 


(33) 
fire made uſe of in my ſcheme ;- 
which is the only objection, that 


has hitherto been advanced againſt | 
it, 


Haying thus refuted the 8 : 
ſaid objection, and I hope in a 
convincing manner, it was natural 
for me to expect, without any lon- 
ger delay, a reward ſuitable to the 
importance and uſefulneſs of my 
invention; but it was ſome time 
after this, before I received the 
following order from the lords of 


the admiralty. 
Butte, 


 Rechived, the 31. Oct. 1743. 
No. 688. 


Mr Treaſurer, 


No. 2619. C 
| 1743+. © 


N purſuance of an 
order from the 
CG £ | _— right 


„ 
right honourable the lords com- 
© miſſioners of the admiralty, da- 
© ted 22 October 1743. ſignifying 
© that, whereas mr Samuel Sutton 
did, ſome time ſince, propoſe to 
© that board an invention of his, 
© for extracting the foul air out of 
* ſhips by fire, and letting in freſh 
© air, an experiment of which was 
© ordered to be made on board his 
© majeſty's ſhip the Norwich, bound 
to the coalt of Africa; and cap- 
© tain Gregory, who commanded 
© the ſaid ſhip, having ſince his 
© return made a report thereof, a 
© copy of which their lord ſhips fent 
© us therewith, whereby it appears, 
© that it does not, in all reſpects, 
© come up to the expectation, and 
© that the uſe thereof is dangerous, 
© and liable to accidents by fire: 
© yet, as the ſaid mr Sutton has 
employed a great deal of pains 
© and time about the ſaid inven- 

a 


. 
« tion, for the benefit of the navy, 
and had encouragement from 
© their lordſhips fo to do; and 
their lordſhips being deſirous to 
© give encouragement to perſons 
© who ſhall turn their thoughts to 
© any inventions, that may tend to 
the advantage of the navy, do 
© thereby defire and dire& us to 
© cauſe a bill of one hundred 
pounds to be made out to the 
_ © faid Samuel Sutton, as a reward 
for the loſs of time and expences 
he has been at about the faid in- 
-£ vention. | 

© We pray. you to pay unto mt 

© Samuel Sutton accordingly, the 

© ſum of one hundred pounds, da- 
ted 22. Oct. 1 y 


J. B. 
31. Oc. 1743. 
Jam. amn — 
Kick. Haddock. 
No. 2360 . 
J. B 359 f 744. J. H 
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Tris, Pos was all the 3 
tion I could procure from the lords 
of the admiralty, though I had, 
from time to time, executed hots. 
orders with the utmoſt fidelity; ; 
and even that, not till above two 
years after the trial of my firſt ex- 
periment on board the hulk at 
Deptford : a ſatisfaction that ſcarce- 
ly defrayed my expences. But I 
am perſwaded, from what has been 
already ſaid, you clearly perceive, 
that, as matters ſtood, if the uſe- 
labs of my ſcheme had appeared 
in the moſt demonſtrative light, I 
ſhould, after all, have fallen ſhort 
of a ſuitable eee e and indeed, 
this is the truth of the caſe. Dr 
Hales's Ventilators, which were 
deſigned to anſwer the ſame pur- 
poſes as my pipes, had, by ſome 
means or other, got ſuch an aſcen- 
dant in the eſteem and regard of 
ſome 


Q 
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ſome leading perſons in the affairs 
of the navy, as, in ſpite of con- 
viction itſelf, to admit of nothing 
to come in competition with them; 
tho' even that darling ſcheme is 
now out of date and exploded. 
Far be it from me, to inſult and 
triumph over a conquered adver- 
ſary; and it is needleſs, as well as 
cruel, to ſpend much time in con- 
futing a ſcheme, that experience 
has abundantly ſhewn to be abſurd 
and ridiculous. However, I think 
it incumbent on me to obſerve, 
how much I was ſurprized to find 
no mention made by the candid 
author of the Deſcription of Ven- 
tilators, of my invention: whereas 
he himſelf ſaw an experiment made 
before the royal ſociety with a mo- 
del of it, and heard dr Mead's ac- 
count ot; it read to that learned body; 
which account was publiſhed in 
the Philoſophical Tranſactions ſome 

5 1 time 


=, 7 
time before the book of Ventilators 
was printed. Upon the whole, 
this is a peculiar ady antage attend- 
ing my invention, that it's beneft- 
cial influences are perpetual, with- 
out the leaſt intermiſſion ; whereas 
doctor Hales fully evinres the in- 
fu fficiency of any atiCiuipts to make 
the air in ſhips wholeſome, by on- 
ly a few hours ventilation. % were 
to be wiſhed (fays he, p. 41.) that 
© there ſhould not be ſo much as one 
© hour without ventilation, when 
© thetports are ſhut,” His ventila- 
tors are cumberſome machines, ta- 
king up more room than can con- 
veniently be ſpared, and require 
many hands to work them : my 
pipes take up no room, but what 
may be very well ſpared, and 
ſtand in need of no manual Iabour 
at all. His ventilators have only a 

| caſual and uncertain, but my pipes 
a certain and uninterrupted, effect. 
5 | His 


4 


(39) 


His ventilators cannot extract the 


air from the well at the bottom of 
the ſhip; but mine do this, and 
introduce pure and wholeſome air, 
in the place of impure and un- 
wholeſome. His ventilators, he 


tells us, will keep a priſon ſweet; 
ok my 1. Duoyill ſweeten even a 


bog-hou "and may be conveyed 
815 under ground into the deep- 
eſt mines and ſubterraneous cavi- 
ties, with the ſame ſucceſs. His 
ventilators require much more air 


than my pipes, which will admit 


of more or leſs, as ſhall be thought 
expedient. And, as my ſcheme, 
in all theſe reſpects, ſurpaſſes his; 
ſo his is dead and buried, without 
any hope of a refurredion, whilſt 
mine riſes in it's reputation daily: 
and the report of captain Comyns, 
commander of the Fame privateer, 
which I fitted up ſome months a- 
go, and which is returned to Li- 
„ bon 


— OI & * 8 


—— . —— gary 


( 40) 
Bon with his crew in health and 


vigour, . will give ſuch an ample 
and ſatisfactory atteſtation of the 
ſafety and uſefulneſs of my pipes, 
as will be ſufficient to diſpel the 
doubts and ſuſpicions of moſt in- 
credulous. | 


Ca conclude: the ſimplicity of 
this machine; it's eaſy ſtowage 
without being cumberſome; it's 
operation without any labour to 
the ſeamen; the ſmall expence to 
put it in execution, and maintain 
it; beſides it's tendency to preſerve 
the health and lives of the ſeamen, 
to keep the ſhip dry, and the mer- 
chandize from damaging ; are ſtrong, 
reaſons why no ſhip ſhould = to 
fea without it. 


I am, Sir, 
Wur's, &c. 
SAMUEL SUTTON. 
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An enn of ar Sutton's Inven- 
tion and method of changing the 
air in the hold, and other cloſe 
parts of a ſhip; eee 2 
the royal ſociety by Richard 

Mead, M. b. phyſician zo bis 
Majzsry, fellow of the royal 
ſociety, and of the royal l 
3; 6 London. 
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[Tis found by daily ex perience, 

that air ſhut up and confined 
in a cloſe place, without a ſucceſ- 
fion and freſh ſupply of it, becomes 
unwholſome, and unfit for the 
uſe of life. | 


HR — This 


(42 

This is more ſenſibly fo, if any 

38 Ragnating water be pent up with 
tit: 


But it grows Nil worſe, if lack 
an air as this is made uſe of 1 in re- 
ſpiration, that is, becomes moiſter 
and hotter, by paſſing and pat | 

ſing through the lungss. 
Theſe bad effects, in different 
de grees, according to the different 
manner in which air, is incloſed, 
are obſerved in many caſes; parti- 
cularly in deep wells and caverns 
of the earth, in priſons or cloſe 
houſes, where people are ſhut up 
with heat and naſtineſs: but moſt 
of all in large ſhips, in which, with 
the ſtench of water in the hold, 
many men being crouded up in 
cloſe- quarters, all the mentioned 
circumſtances concur in producing 
greater miſchief than would follow 
om OT of them fingle. 
The 


( 43) 

The reafon of thels bad.etied 

is this: it is that property of the 
.. a which 1 is called it J *. os 
n. which makes it f f- 
ful to our life. When any part of 
it is incloſed and kept from the 
communication of the outward air, 
ir expands itſelf, and, in propor- 
tion to the cloſeneſs of the place, 
| loſes it's ſpring; and if any heat or 
moiſture comes to it, the elaſtic 
force may be quite loſt and de- 
ſtroyed. And on only fo, but if 
it happens to be im pregnated with 
noxious effiluvia, either from un- 
wholſome ſubſtances of any kind, 
or from the infectious breath of 
diſeaſed bodies; it will become 
quite poiſonous and deadly, in a 
manner ſuitable to che original 
cauſe. 

It is propoſed. at t preſent to find 
out a remedy for this evil in ſhips 
only : but by making alterations 
H 2 according 
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according as particular places re- 


quire, the ſame may be applied to 


any houſes or parts of them, as 
priſons, the ſick wards in holpi- 


tals, Se. 


oe it is a natural conſequent 
of the elaſticity of the air, that 
when it is rarefied in any part, 
(which is moſt effectually done by 
heat) the neighbouring air will 
ruſh that way, till this part is 
brought to be of an equal denſity 
and elaſticity with itſelf ; and this 


again will be followed by the air 
next to it: ſo that, if a conveyance 
for air be laid from the hold or 


well of the ſhip, and a rarefaction 


of the air therein be made ; the 


foul air from this place will rum or 
be drawn out that way, and freſh 
air from the adjacent parts, will 
ſucceed i in it's room. 

AI is upon theſe principles that 


the follow! ing {cheme is moſt hum 


” 


(4s) 


bly offered to the right honourable 
the lords of the Sui ty, and 
commiſſioners of the navy, which 
it is hoped will be found effectual 
for clearing the bad and corrupted. 


parts of his majeſty's - ſhips; and 
thereby prove beneficial to the 
public, by preſerving the healths 
of many of his majeſty's good 
ſubjects ſerving on board the fame; * 
the whole tA being indeed caly 
to be executed, and what will no 
way incumber, or be troubleſome, - 
in any of the veſſels where it ſhall 
happen to be applied; the fame 
being, in ſhort, no more than this: 
that whereas in every ſhip of any 


copper or boiling-place proportion- 
able to the ſize of the veſſel ; it is 
propoſed to clear the bad air by 
means of the fire already uſed un- 


der the faid coppers or boiling- 
places, 


air from the holds and other cloſe 


bulk there is already provided a 


C4 * 
places, for the neceſſary” uſes as che 
ſhi 


* well Giles thai lar | 
every ſuch copper or boiler, there 
are placed two holes ſeparated by: 
a grate; the firſt of which is for 
the fire: and the other for the aſhes 
falling from the fame; and that 
there is alſo a flue from: the fire 
place upward, by which the 
ſmoke of the fire is diſcharged b 
at ſome convenient place of the 
Hp. | 
It is alfo well known, that 1 ; 
fire once lighted in theſe fire- 
places, is only preſerved by the 
conſtant draught of air through 
the forementioned two holes and 
flue; and that if the faid two 
holes are cloſely ſtopped up, 
the fire, though burning ever ſo 
briſkly before, 1s immediately pe 
Out. | 
But if after the ſhutting up the 


above- 


(97) | 


es. holes, -dpacher 
hole be opened, communicating 
with any other room or airy place, 
and with the fire; it is e the 
ſaid fire muſt again be raiſed and 
burn as og, there being a like 
draught. of air through the fame, 
as there was before the ſtopping 
up of the | firſt. holes: this caſe 
differing only from the former in 
this, —— the air feeding the — | 
will now be ſu pplied from another 
place. 

It is therefore pro opoled, that in 
order to clear the holds of ſhips of 
the bad air therein contained, the 

two holes abovementioned, that is, 
the fire - place and aſh- place, be both 
cloſed up with ſubſtantial and tight 
iron doors; and that a copper or 
leaden pipe, of ſufficient ſize, 
be laid from the hold into the aſh- 
place, for the draught of air to 
come in that way to feed the fire. 


4 And 


(48) 
will be from the hold a conftant 
diſcharge of the air therein con- 
tained ; and conſequently, that that 
air ſo diſcharged muſt be as con- 
ſtantly ſupplied by freſh air down 
the hatches, or ſuch other commu- 
nications as are open into the hold : 
whereby the ſame muſt be con- 
tinually freſhened, and it's air ren- 
dered more wholſome, and fit for 
reſpiration. 
And if into this principal pipe 0 
laid into the hold, other pipes are 
let in, communicating reſpectively 
either with the well or lower decks; 
it muſt follow, that part of the air 
conſumed in feeding the fire, muſt 
be reſpectively drawn out of all ſuch 
places, to which the communica- 
tion hall be ſo made. 


To 


( 49 7 
Kos is 10 Sk 
Martin Folkes, E/q; 


Preſident of the royal ſociety. 


STR, 
Ccording to my promiſe, I 
have herewith ſent you my - 
obſervations upon mr Sutton's ma- 
chine, which I drew up ſome time 
ſince, and intended to lay before 
the royal ſociety in Detendbus laſt, 
before I knew either that a mantel 
would be ſhewn by mr Sutton, or 
that dr Mead would have preſent- 
ed his account thereof. Iam con- 
F ſoious 


{ 50 
ſcious of the diſadvantages my 
fender performance muſt appeat 
under after the reading of one up- 
on the fame ſubje& from ſo cele- 
r a pen as dr en 8 


 Tarss remarks were > the NR 
af ſeyeral times ſceing the ma- 
chine, when firſt put in execution 
at Deptford. 1 = it will not 
take up too much of the ſociety's 
time to read my paper this even- 

ing, and . 1 | 


SIR, 
v moſt FE 
humble ſervant, 


Apr 3 | 
Thurſday Morning, 


April 1. 1742. 


W. Watſon. 


Some 


Some Hervaticry' upon mr Sutton” x 
invention to extract the foul and 
| ſinking air from the well and 
other parts of ſhips, with critical 
remarks pon the uſe of wind- 
n 2 William Watſon, P. xs. 


1 London, Dee. 4: 7. 


Reed April 1. N S nothing is more 
W conducive to the 
health of . he human body, than 
the taking a ſufficient quantity of 
wholſome air into the lungs, ſa 
the contrary is attended with | 
nicious and often with deſtructive 
conſequences. 

One of the great uſes of air in 
inſpiration is to cool the blood paſ- 
ſing through the lungs, where na- 


Ws. has provided, according to the © 


excellent Malpighius , that. the 
I 2 blood 


1 

blood ſhould be diſtributed through 
a vaſt number of exceedingly fine 
arteries, which occupy the thin 
veſicles of the lungs ; ; and by this 
means the blood is expoſed to the 
air under a prodigiouſly large ſur- 
face, whereby the putrefaction is 
prevented, which, from the alca- 
ceſcent quality of that fluid, would 
otherwiſe be ſpeedily deſtrüctive. 

Obſervations inform us, that 
contagious diſtempers are more 
frequent in hot climates than in 
cold; andin cloſely built cities 
fully inhabited, than in towns : 
the former may, in ſome meaſure, 
proceed from the too great heat of 
the air, not fully anſwering the 
above-mentioned purpoſes ; and 
the latter from too many people 
breathing in the ſame atmoſphere, 
thereby rendering it unfit for re- 
ppiration. = 


It 


(53) 
It has been frequently tried, that 
if a gallon of air be contained in 
a bladder, and by means of a blow- 
pipe inſpired and expired into the 
lungs of a man, without having 
any communication with the ex- 
ternal air; in the ſpace of a mi- 
nute, or little more, it becomes 
heated, and unfit for reſpiration; 
and without the addition of freſh 
air, the-perſon making the experi- 
ment would ſpeedily be ſuffocated. 
The diving-bell is another inſtance 
of the ſame kind, wherein a con- 
ſtant ſupply of freſh air mulc be 
had, to keep out the water, and 
refreſh the people included. 
Although air 1s abſolutely ne- 
ceſſary to our exiſtence, and ne- 
ceſſity conſtrains us inevitably to 
breathe therein, it may be made 
a vehicle of moſt malignant poi- 
ſons, as witneſs the famous Grotto 
del Cani in Italy, the poiſoning 


air 


3 563, 4 
air by charcoal, and air W 


won with the fumes of fermenting 
vegetable liquors. Stagnant air, 
either alone or mixed with water, 
oon becomes very offenſive and 
pernicious; as in wells dug for the 

ſupply of water, and diſuſed for 
ſome time; as is the air alſo in 

the wells and in the holds of ſhips, 

which is occaſioned principally by 
what is uſually called the — 
water, which if the ſhip is tight, 
and not frequently pumped, be- 
comes not only very offenſive, but 
fo extremely poiſonous, as frequent- 
ly to ſuffocate thoſe ſeamen, who, 
as the pumps are ſubject to be 


dcdlogged with filth, venture down 


to cleanſe them ; and will cauſe 
alſo in perſons at a diſtance violent 
head-achs, cold ſweats, and fre- 
quent vomitings, which continue 
more or leſs, in proportion to the 


diſtance from the wel of the ſhip 


when 


( 


When the injury was received, and 
a of nene in the 
\ The! air, in ſhips een 
is ee, liable to be vitiated, not 
y from the Bulge-water, but 
— n people breathing i in 
the ſame atmoſphere; eſpecially in 
ſhips of war, hoſpital- ſhips, and 
thoſe uſed in the Guinea trade for 
Negroes ; vw a 3 of un 
—— heat = air, make 
it . with oxious eftuvia, de 
ſtroy the par 
to cool the — particnlarly the 
acid nitrous gas. This principle is 
abundant in cool air, and manifeſts 
itſelf not only from the quantity of 
nitrous cryſtallizations, which may 
be collected from caverns of the 
earth, eſpecially thoſe open to a nor- 
therly aſpect, but alſo from expo- 
* pieces of the fleſh of el 
| "RY re 
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freſh cut, or their blood, whereby 
the colours of their ſurfaces are 
ſoon changed from a dark deep 


red to a more lively and florid 


one. Air robbed of this valuable 


property, and replete with hurtful 
ones, not only from the people, 
but from the ſtinking water in the 
well and lower parts of the ſhip, 
muſt produce the moſt putrid, if 


not peſtilential fevers. 


Although the equilibrium 1 


in places confined is maintained by 
the external air, yet unleſs, by o- 


penings properly adapted, the air 


is ſuffered to paſs freely enough, 
the external air proves as a ſtopple 


to the internal, and only mixes 


with that portion of it which is 
next in contact: this is evident from 


the common occurrence in privies, 
which are ſcarcely offenſive in 
clear weather, but are much ſo in 
foul or windy, from a diminution 


of 


of the incumbent preſſure of the 
e ee when the vapours that 
have up, 

ſelves to a conſiderable diſtance. 
_ To prevent the abovementioned 
inconveniencies, and to preſerve the 


healths and lives of the ſeamen, 


that valuable part of the nation, 


many ſchemes have been thought 


of; particularly the machines of 
thoſe two very worthy ingenious 


and induſtrious members of this ſo- 
ciety, the rev. dr. Hales, and the 
rev. dr. Deſaguliers; the firſt by an 


inſtrument which he calls zhe ſhip's 
Liungs*, and the latter by a ma- 


chine , which is an improvement 
of the Heſian bellows: but as theſe 
have been laid before the ſociety 


by the gentlemen themſelves, I 


* See dr Hoales's treatiſe of ventilators. 3 
+ See Pbiigſ. Tranſ. no. 437. EF 


N ſhall 


en pent up, expand them 


ball paſs t cem over, and proceed 
to mention the contrivance com- 
monly made uſe of, I mean the 
wind-fails. They are made of the 
common fail-cloth, and are uſually 
between 25 and 30 foot long, ac- 
cording to the 25 of the ſhip, and 
are of the form of a cone ending 
obtuſely: when they are made uſe 
of, they are hoiſted by ropes to 
Soar two thirds or more of their 
height, with their baſis diſtended 
circularly by hoops, and their apex 
hanging downwards in the hatch- 
ways of the ſhip ; above each of 
theſe, one of the common fails is 
fo diſpoſed, that the greateſt pate 

of the air, ruſhing againſt it, is 
directed into the wind- ſail, and con- 
veyed, as through a funnel; into 
the upper parts of the bod of the 

ſhip. DAE muſt be hu . up and 
taken down every time icy are 


uſed, and * upp by this method 


is 


p 59) 
js not conſtant. Though 8 has 


given a ſanction to chi device, it 
48 ſubject to many inconveniencies: 
If, each ſhip having common! 
three of theſe, (one to each maſt) 
the ſeamen are a conſiderable time 
in getting their apparatus ready, 
and in hoiſting them up to make 
uſe of. 2d, They can only.be uſed 
in mild weather. 3d/ near the 
equator, where freſh air is moſt 
Wanted, there ſometimes. happen 
ſuch ſtark calms, that they are uſe- 
leſs by not having air enough to 
diſtend them. 47%, the air here- 
by admitted paſſes only into the 
upper and more open parts of the 
ſhip, fo that the well, &c. receive 
no change chere and it is 
obſerved, that. ſometimes, upon 


uſing them after ſome diſcontinu- 
- ance, they drive offenſive air into 
the cabin, and more airy parts of 
the ſhip; like as the pouring ſome 

* : > "0A 


B 


FS), 


freſh into ſtinking water makes the 
whole ſtink, though in a leſs 


degree. 5700) they are improper 
to be uſed in the night-time, ' when 
the people are ſleeping between 


decks. And Jaftly, admitting they 
had none of the former inconve- 
niences, their uſe muſt be deſtruc- 
tive in hoſpital ſhips; where though 


freſh air imperceptibly received is 
abſolutely neceſſary to preſerve the 


'crew as free as poſſible from the 


infectious breath and exhalations of 
the diſcaſed an ounded ſeamen ; 


yet blaſts of wind, pouring Im- 
| petuouſſy 1 into the very places where 


the ſick lie; muſt be attended with 
ſuch conſequences as are too ob- 
vious to mention. 

To remedy theſe i inconveniences, 
to prevent the air proving foul even 


in the wells and holds of ſhips, and 


to cauſe imperceptibly a large cir- 
culation of freſh air into every part 


of 


6 ; 
of the ſhip at all times, mr. Surron 
| has invented the following ſcheme, 
which is uſeful not only in theſe 
caſes, but, by altering ſome parts, 
as particular places require, may be 
applied to houſes, the cloſe parts of 
priſons, wells at _ nn hof- 
pitals, &c. 
Nothing rarefies air mY . 
bly as heat, which whenever it cauſes 
a diminution in the denſity of the 
air, that part next in contact will 
ruſh in, and be ſucceeded by a con- 
ſtant fupply, till the air becomes 
of an equal degree of elaſticity. 
Therefore, if a tube be laid in the 
well, hold; or any other part of 
the ſhip, and the upper part of 
this tube be ſufficiently heated to 
rarefy the inpending column of air, 
the equilibrium will be maintained 
by the putrid air from the bottom 
of the rs an being drawn out 
this 


18 


oY} 


on 
_ 

_ 

| 
KF 
f 

| 


the air in all parts of the ſhip. 
This principle, exactly conformable 
to the doctrines of pneumatics, th 
the baſis of mr. — s machine, 


which being put in execution _ 
board the Hull at Deptford, be- 


Ewa 


— — n Seo; hip w will fag. 


ceed in its place; which operation, | 


being continued, will intirely C 


fore the lords of the admiralty, 
commiſſioners of the navy, our very 


learned and ingenious preſident M. 


Folkes, eſq; dr. Mead, &c. perform 
ed to their ſatisfaction, i in bringing 
air from the bread- room, horlop 


oof well of the ſhip at the fame 


time, in ſuch quantity, that large 


. lighted candles being put to the 


= of tubes, the flame . was im- 


mediately Fel out as faſt as ap- 
plied, Ear the end of one of 


the tubes v was above twenty yards 
diſtant 


LE 989 
dittant from the fre. The-me+ 
thod is as follow: 
To boil the proviſions of the - 
ſhip s company, they muſt-have a 
copper, which is bigger or leſs, in 
proportion to the ſize of the ſhip,” 
and number of the crew: this cop- 
per is fixed in ſhips in the manner 
a on _ having under it two 
gs divided by an iron grate, 
; „ having an iron 


fire; the aſhes from 
the grate — through into the 
bottom of the other; the ſmoke 
paſſes through a a chimney, and is 
diſcharged as uſual. After the fire 
is lighted, it is ſupported by the 
air from the parts next the aſh-pit; 
but having contrary to the uſual 
cuſtom, adapted an iron door, like 
the former, made very tight, to 
prevent the ingreſs of air, the fire 
would ſoon be extinguiſhed, if not 
fupplied by fome other — : 


(64). 


in order to which, one or 1 5 
holes are made through the brick =. 
work in the ſide of the aſh-pit; 
and tubes of lead or copper, fit 
ted cloſely in the holes, and made 
faſt, are laid from thence into the 
well, and other parts of the ſhip ; 
by which means the air next the 
bottom of the tubes ruſhes through 
them, and the foul and ſtinking, 

air ſucceeding is tranſmitted 
through the fire, and paſſes off, 

——_ offending, by means of the 
chimney; and a ſupply of freſh air 

from the other parts of the ſhip 
continually fills the the place * 
the former,the fire requiring a con- 
ſtant ſupport. This ſupport will. 

will be wanting, not only during 
the continuance of the fre, but 
while any warmth remains in the 
fire place, copper, or brick-work, 
as was obſerved on board the Hull 
at n where the drau ght of ; 
"air. 
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air hee gh the tube laſted above 
twelve 72 45 after the fire was taken 
away. This being conſidered, as the 
dreſſing the proviſions for a num 
ber of people will take up ſome 
hours every day; the warmth of the 
brick-work an flues will continue 
a draught of air from one day to 
the next. Mr. Sutton propoſes thus 
to circulate the air by the ſame and 
no greater expence of fire than is 
cuſtomarily uſed for the neoeſſities 
of the ſſipp. 
The operation of the a 
will be equally uſeful in large as in 
ſmall ſhips; for the greater the num- 
ber of people they have on. board, 
the larger quantity and longer con- 
tinuance of the fire will be neceſſary 
to dreſs the proviſions; and there- 
fore there will be required a greater 
quantity of air to ſupport that fire. 
The ſize and number of the tubes 
need not be * becauſe 
the 


_— 


number of them, the lefs the Firs 
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the circulation of air is in propor- 
tion of the quantity of fire; the 
wider the tube, and greater th 


city of the air, and vice ver/a. 

I ſeveral times took notice in this 
machine, when, for the ſake of ob- 
ſervation, after the fire was well 
lighted, the loweſt iron door was 
[ef open, that the flame did not aſ- 
cend ſo high, or burn ſo fierce; but 
immediately upon ſhutting thereof, 
when the draught of air was only 
through the tubes, the flame ſoon 
recovered its former vigour. 

There is likewiſe, eſpecially i in 
large ſhips, not only a copper, but 
alſo a fare-grate like thoſe uſed in 


| kitchens: that the heat and ſmoke 


of this alſo may not be uſeleſs, an 


iron tube may be fixed behind the 


grate, and inſerted quite through 

the brick-work, and through the 

deck, ſo that one end thereof will 
ſtand 


( 67) 
ſtand about a foot, or little more, in 
the chimney above the brick-work, 
and the other will enter into the 


hold, or any other part of the ſhip ; 
the upper end of this tube then being 


heated, the draught of air will be 


ſupplied from 1 as in the other 
caſe. This likewife was tried on 


board the. Hull, with an iron tube 


about two inches and an half in 
diameter, and the lighted candles 
held at the bottom of this tube 
were extinguiſhed as faſt as by any 
of the others. 

It may be objected, that a num⸗ 
ber of tubes take up too much 
room, eſpecially in merchants ſhips, 

and are ſubject to be broken or in- 
jured by loading or unloading: to 
remedy which 1 it is adviſeable, that 
only one tube of a convenient ſize be 


made faſt unto the fide of the aſh- 


pit, and, as ſoon as it comes through 


the main deck, to compreſs it (a 
L 2  _. circular 


DE, 66 8 ) | 
circular or any other form being 
equally uſeful) not too cloſe; and it 
may be divided i into as many rami- 
fications as may be thought neceſ- 
fary, (eſpecially as the bread-room, 
ſtore-room, &c. cannot be eee. too 
ſweet, a branch for each of theſe) 
and theſe branches may be carried 
between the beams which ſupport 
the deck, till they come to the ſide 
of the ſhip, and there be let down 
likewiſe between the beams into the 
places intended; by which contri- 
vance their operation will not inthe 
leaſt be obſtructed, and. the tubes 
be ſecured from any accident. 
The ſimplicity of this machine, 
. being ſo little cumberſome, its 
tion without any labour to 
2 ſeamen, the ſmall expence to 
put it in execution, and maintain 
it, beſides the before- mentioned 
| conſiderations, are other argu mens 
for its * 1 el. - 
5 pv a 


Continuation of the hiſtorical 
account of a new method, 
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giving an hiſtorical account of 


my method for extracting foul air 
out of ſhips, &c. I have made 


fuch improvements in it, that 1 


am convinced it is now perfect, 
and will produce all the benefits 
that can be expected from a free 
circulation of freſh air in cloſe 
places; without any of thoſe ima- 
ginary inconveniences, that by 


ſome few were apprehended from 


it. 


INE my firſt letter to you, 


i 

| 

| | 

1 

(| 
4 

| 

1 


(wp) 
it. And my conviction does not 
ariſe from the truth of the princi- 

les alone, on which it is founded; 
but likewiſe from impartial experi- 
ments made with my machine du- 
ring long voyages in ſeveral parts 
of the world ; and ample teſtimo- 
nials of its ſalutary effects, where 
with I have been honoured ; the 
moſt material of which you will 
find at the foot of this letter. 


I navs now the ſatisfaction to 
inform you, that my invention has 
at length ſurmounted all obſtacles 
through the wiſdom and zeal of the 
— — right honourable the lords 
of the admiralty, and the right ho- 
nourable and honourable the prin- 
cipal officers and commiſſioners of 
his majeſty's navy, who, having 
taken the whole affair into their 
ſerious conſideration, were ſo tho- 
roughly ſatisfied of the great ad- 
| 4. vantages 


(77) 

vantages that "muſt accrue to o the 
nation from the faithful execution 
of my ſcheme; that the ſaid princi- 
pal officers and commiſſioners of his 
majeſty's navy have contracted with 
me for fixing my engine on board 
his majeſty's ſhips, whether laid up, 
or in commiſſion: for which act 
of general concern, as I well know 
the warmth of your heart for the 
good of our country, I doubt not 
but you will readily concur with 
me in making cordial acknow : 
ments to their lordſhips and thoſe 


honourable gentlemen i in n name 
of the public. 


' Tour's, &c. 


SAMUEL SUTTON. 
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leaſt weaken it, 
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ExTaacr Sw the right — 
ble the lord AnsoN's voyage round 
[the world, p. 36. of the edition in 

470. ſhewing the want of an en- 
Tin to extract. the foul : air. = 


a 5 


— * E captains ol & ſqua- 
' dron repreſented | to the 


| * that their ſhips com- 


panies were very ſickly, and that 
it was their opinion, as well as 


their ſurgeon's, that it would tend 


to the preſervation of the men to 


let in more air between decks; but 
that their ſhips were fo deep, they 
could not poſſibly open their low- 
er ports. On this repreſentation, 
the commodore ordered [fix air- 
ſcuttles to be cut in each ſhip, in 
ſuch places, where they would 


And 


(733 


And on this occaſion I cannot 
but obſerve; how much it is the 
duty of all thoſe, who either by 
| office or authority, have any influ- 

_ ence in the direction of our naval 
affairs, to attend to this important 
article, the preſervation of the lives 
and health of our ſeamen. If it 
could be ſuppoſed, that the mo- 
tives of humanity were inſuffici- 
ent for this purpoſe; yet policy, 
and a regard to the ſucceſs of our 
arms, and the intereſt and ho- 
nour of each particular comman- 
der, ſhould naturally lead us to 
a careful and impartial examina- 
tion of every probable method 
popy oled for keeping a ſhip's crew 

calth and vigour. But hath 
this been always dune? Have the 
late invented plain and obvious 
methods of keeping our ſhips 
ſweet and clean, by a conſtant 
| ſupply of freſh air, been eonſider- 
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( 74 ) 
ed with that eandour and temper, 


which the great benefits promiſed 
thereby ought naturally to have 


inſpired? On the contrary, have 


not thoſe ſalutary ſchemes been 
often treated with neglect and con- 
tempt? And have not ſome of 
thoſe, who have been entruſted 
with experimenting their effects, 
been guilty of the moſt indefen- 
ſible partiality, in the accounts 


they have given of theſe trials? 
Indeed, it muſt be confeſſed, that 


many diſtinguiſhed perſons, both 


in the direction and command of 


our fleets, have exerted themſelves 
on theſe occaſions with a judicious 
and diſpaſſionate | examination, be- 
coming the intereſting nature of 
the inquiry; but the wonder is, 


that any could be found irrational 


enough to act a contrary part, in 
deſpite of the ſtrongeſt dictates of 
prudence and humanity, I muſt 

2 | how- 


(75) 


however own, that I do not be- 
lieve this conduct to have ariſen 


from motives ſo ſavage, as the firſt 


reflection thereon does naturally 
ſuggeſt : but I rather impute it to 
an obſtinate, and in ſome degree 
| ſuperſtitious, attachment to ſuch 


practices as have been long eſta- 
bliſhed, and to a ſettled contempt 
and hatred of all kinds of innova- 


tions, eſpecially ſuch as are pro- 
jected by landmen and ws, re- 
ſiding on ſhore, FE 
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TesrMOoNTALSs of the advantages 


and ſucceſs of my machines for 


purifying the air in ſhips, ne 
other cloſe places. 


Nouns. I. 8 
Exr RACT of a letter ſrom rear ad- 
znirul Boſcawen to mr Corbett, 
dated in I — 9th * 


£24 


HE "TORY as 5 as the 
troops, who are with me, 


are ſurprizingly healthy, and have 


been ſo in general our whole paſ- 
fage ; which I attribute in a great 
meaſure to our having touched at 
the iſlands, where I procured re- 
freſhment. ---But at the ſame time 
I cannot help thinking, the air- 


pipes 


„ 


ComE 

pipes fixed in the men of war 
have been of great ſervice in this 
particular, by purifying the air 
between decks, and thereby pre- | 
venting the ſcurvy. X 

In addition to what 1 have faid 
above of the air-pipes, I cannot 
help obſerving to their Iordſhips, 
that the bulge-water on board the 
Wamur in particular, has not been 
the leaſt offenſive the whole paſ- 
ſage; tho' it was ſo bad when we 
laſt went into Portſmouth harbour, 
that three or four men were like 
to be ſuffocated, by only coming 
near the well: and therefore I 
cannot but recommend them as 
things highly uſeful on board his 
majeſty's 2 5 | 


0 78 
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IR. Yo oſeph Hatton, carpen · 
ter of the Paruicl man 


of war, during her voyage to 
Guinea, and the wept ndies, 
mentioned above þ. 19. declared 
at the navy-board, hs on the 
accident of breaking the chain of 
their pump, it fell with a kink in 
the chain, ſo that it could not be 
got up or down; wherefore he was 
_ obliged to go into the well, tn or- 
der to cut a ſcuttle in the pump 
to clear the kink : that he remain- 
ed in the well near five hours in 
2 conſiderable depth of water, 
without any ill effect on his 
health; ; Which he imputes to the 
pipes being fixed on board the 
taid ſhip for GOA the foul 


air. 


Nou. 


{ 79) 


Nun. III. 


Aptain Bars, commander of 
the Sandwich, in the ſervice 
of the Eaft-India company, on 
board of. which {hip mr Sutton 
had conſtrued one of his ma- 
chines, declared at the nayy-board, 
that on his return from a China 
voyage in 1747, when he put in 
at Ireland, he ordered ſome of 
the bulge-water to be brought up; 

and it differed not in fmell from 
other common ſea-water, but dif- 
ferred in colour as the * of 
bohea from green tea. 


Nuu. 
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Ex: TRACT of a le from captain 


William Liſle, commander of his 

27%, s ſhip the Vigilant, at the 
. Cape of Good Hope, _—_ the 
lot, 1748. 


Gare you an account of all 
that occurred till I left Ma- 
deira, in a letter from thence : 


however, that you may form a 


better idea of the tedious paſſage | 


to this place, I ſhall juſt mention 


the dates of our departure from 


the ſeveral ports we touched at.in 


our paſſage. We left Spithead the 


ſecond of MVovember, Liſbon the 


24th of January, and arrived at 
he Cape of Good Hope the twen- 
ty-ſecond of March; by which 


you may obſerve, that our paſſage 


from Madeira to this place was 


Juſt 


. | 


8 
F 
4 Y * f 
, _ Rs "#7 
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Juſt So n FN our whole 


months, if we Ax each month at 
twenty-eight days : : which is a 
long time to be getting but little 
more than half-way to our jour- 
ney 8 end; : but tho” long, yet it 


has been attended With very few 
bad circumſtarices : and particu- 


larly in regard to the health of 


the ſeveral ſhips companies, and 


all the troops in general; never 


were people more healthy; which 


1 cannot but ſuppoſe is entirely 7 


owing to the new-invented Venti- 


lators *, and the large quantity of 
muſtard-ſeed allowed by the go- 


vernment to the ſeamen by way 25 . 


experiment. The Dutch, who re- 
ſide here, ſpeak of it as a miracle, 
and make it the chief ſubject of 


their converſation; 


* N. B. T heſe are mr Sutton n air- pipes 
„ An 


* 


voyage ſrom England full five 


G 
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An arab of ile letters patent, 
granted by his majeſty, for he ; 


a erg invention. | 


EORGE the Second, by 


the Grace of Eod, of Great 
Britain, France, and I reland, king, 


defender, of the faith, &c. To all, 


to whom theſe preſents ſhall come, 


greeting. TUhereas our truſty and 


well-beloved Samuel Sutton, of our 


city of London, brewer, hath, by 


his petition, repreſented unto us, 


that he has after long ſtudy, much 


pains, great expence, and repeated 
experiments, found out, and brought 
to perfection, a new invention or 
method for extracting foul air out 


of ſhips by means of fire, and will 


equally contribute to the removing 
of all noxious air whatſoever, and 
may be conveniently applied to mines 


and caverns in the earth, dungeons, 


priſons, 


EL. © 
priſons, and all infected places; that 
the ſaid invention may be likewiſe 
uſed in hot houſes and walls, Which 
will greatly warm the earth, for 
the f peedy production of it's fruits 
and alſo in granaries for the pre- 
ſervation of corn and grain; that 
the ſaid invention will greatly tend | 
to the preſervation of the lives of 
reat numbers of our ſubjects, and 
A of publick uſe and benefit, to 
this our kingdom in general: and 
as the petitioner is the firſt, and 
ſole diſcoverer of the ſaid invention, 
or method, and alſo, in regard to 
the great expence of money and 
time, the petitioner has ſuſtained, 
in making ſo valuable a diſcovery ; 
he N moſt humbly prays us, 
that We would be pleaſed to grant 
him our royal letters patent, for the 
ſole uſe and benefit of his ſaid new 
invention, within that part of our 


Kingdom of Great Britain, called 
Naz. . N- 


( 34 1 

England, and the Ss * 
Tales, and town of Berwick upon 
Tweed, and in our plantations in 

e for the term of fourteen 

years, according to the ſtatute in 

ſuch caſe made and provided : : 
Te being willing to give en- 

couragement to all arts and inven- 
tions, which may be for the pub- 
lick good, are graciouſly pleaſed to 
condeſgend to the petitioner's re- 
queſt. Know ye therefore, that 
Te of our eſpecial grace, certain 
knowledge and meer motion, have 
given and granted, and by theſe. 
preſents for us, our heirs and ſuc- 
ceſſors, do give and grant unto the 
ſaid Some Sutton, his executors, 
adminiſtrators, and aſſigns, our 
eſpecial licence, full power, ſole 
privilege, and authority, that he, 
the ſaid Samuel! Sutton, his exe- 
cutors, adminiſtrators, and aſſigns, 
and every of them, by himſelf, 


58 | 
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pine themſelves, or by his and as 
deputy or deputies, ſervants or agents, 
or ſuch others, as he the ſaid Sa- 
muel Sutton, his executors, admini- 
ſtrators, or aſſigns, ſhall at any time 
agree with, and no others, from time 
to time, and at all times hereafter, 
during the term of years herein ex- 
preſſed, ſhall and lawfully may 
make, uſe, exerciſe, and vend his 
ſaid invention, within that part of 


our A 20 of Great Britain cal- 
led England, our dominion of Wa- 


les, and town of Berwick upon 
Tweed, and our colonies and plan- 
_ tations in America, in ſuch manner, 
as to him, the ſaid Samuel Sutton, 
his executors, adminiſtrators, and 
aſſigns, or any of them, ſhall in 
their diſcretions ſeem meet: and 
that the ſaid Samuel Sutton, his 
executors, adminiſtrators, and aſ- 
ſigns, ſhall and lawfully may have 
and enjoy the whole profit, benefit, 


commodity, 


1 
rommodity, and advantage, from | 
time to time, coming, growing, 
accrueing, and ariſing, by reaſon 
of the faid invention, for, and du- 
Ting the term of years herein men- 
tioned, To have, hold, exerciſe, 
and enjoy the ſaid licence, powers, 

rivileges, and advantages herein 

fore granted, or mentioned to be 
3 unto the ſaid Samuel Sut- 
ton, his executors, adminiſtrators, and 
aſſigns, for and during, and untq 

the full end and term of fourteen 

years, from the date of theſe pre- 
ſents next, and immediately enſu- 
ing, and fully to be compleat an 
ended, according to the ſtatute in 
ſuch cal made and provided. And 
to the end, that he the ſaid Samuel 
Sutton, his executors, adminiſtra- 
tors, and aſſigns, and every of them, 
may have and enjoy the full benefit, 
and the ſole uſe, and exerciſe, of the 
ſaid i invention herein before declar'd; 


we 


( *) 
we do by theſe preſents, for us, our 
Heirs, and ſucceflors, require, and 
ſtrictly command all and every per- 
ſon, wy perſons, bodies. politic 


and corporate, and all other our 
ſubjects whatſoever, of what eſtate, 


2 degree, name, or condi- 
tion ſoever they be, within that 


ſaid part of our kingdom of Great 
Britain, called E gland, our do- 


minion of Wales, and town of Bar- 
wick upon Tweed, and our colonies 
and plantations in America afore- 

ſaid, that neither they, nor any of 
them during the continuance of the 
ſaid term of fourteen years hereby 
8 either directly, or indirect- 

ly, do make, uſe, or put in practice. 


the ſaid Invention, or any part 


the ſame ſo attained unto by che. 


ſaid Samuel Sutton as aforeſaid, 
nor in any wiſe counterfeit, imitate, 


or reſemble the ſame, nor ſhall 
make, or cauſe to be made, any ad- 


dition 


Ae ON EIT - 
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dition thereunto, or ſub ſtraction 
from the ſame, whereby, to CON 
himſelf, or themſelves the inventor 
or inventors, deviſor or deviſors 


thereof, without the licence, con- 


ſent, or agreement of the ſaid Sa- 


muel Sutton, his executors, admini- 


ſtrators, or aſſigns, in writing un- 

der his or their hands and ſeals, firſt 
had and obtained in that behalf, ; 
upon ſuch pains and 'penalties as 
can or may be juſtly inflicted on 
ſuch offenders, for their contempt. 

of this our royal command; and 
further, to be anſwerable to the 


ſaid Samuel Suttox, his executors, 


adminiſtrators, and aſſigns, accord- 
ing to law, far his and their dama- 


ges thereby occaſioned. And more⸗ 
over we do by theſe preſents for 


us, our heirs and ſucceſſors, will 


and command all and ſingular the 
juſtices of *the peace, mayors, ſhe- _ 


_ bailiffs, conftables, headbo- 


roughs, 


+ a 


cam 
roughs, and all other officers, and 
miniſters - whatſoever of us, our 
heirs and ſucceſſors, for the time 
being, that they or any of them do 
not, nor ſhall at any time hereafter, 
during the ſaid term hereby granted, 
in any. wiſe moleſt, trouble, or hin- 
der the ſaid Samuel Sutton, his exe- 
cutors, adminiſtrators, or aſſigns, 
or any of them, or his, or their de- 
puty, ſervants, or agents, in or 
about the due and lawful uſe 
or exerciſe of the aforeſaid inven- 
tion, or any thing relating there- 
And laſtly, we do by theſe 
preſents, for us, our heirs and ſuc- 
ceſſors, grant unto the ſaid Samuel 
Sutton, his executors, adminiſtra- 
tors, and aſſigns, that theſe our 
letters patent, or the inrollment or 
exemplification thereof, ſhall be in 
and by all things good, firm, valid, 
ſufſicient and efectual in the law, 


O according 


(90) 
according to the true intent arid 
meaning thereof, and ſhall be taken, 
conſtrued, and adjudged, in the 
moſt favourable and and beneficial 
ſenſe, for the beft advantage of the 
ſaid Samuel Sutton, his executors, 
adminiſtrators, and aſſigns, as well 
in all our courts of record as elſe- 
where, and by all and ſingular the 
officers and miniſters whatſoever of 
us, our heirs and ſucceſſors, in that 
part of our ſaid kingdom of Great 
Britain called England, our do- 
minion of FVales, and town of Ber- 
wick upon Tweed, and our colonies, 
and plantations in America afore- 
ſaid, and amongſt all and every 
the ſubjects of us, our heirs and 
ſucceſſors, whatſoever and where- 
ſoever, notwithſtanding the not 


full and certain deſcribing the na- 


ture or quality of the ſaid invention, 
or of the materials thereto con- 
ducing and belonging. In wit⸗ 

F neſs 


(91) 

neſs whereof we have cauſed theſe 

our letters to be made patent. 
Witneſs ourſelf at eftminſter, 

the ſixteenth day of March, in the 


ſeventeenth 1155 our reign. 


By writ of privy ſeal. 
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ON THE 


SCURV Y. 


H E Sw $ a name KY 
ven to ſo many diſorders 
of the body ſeemingly of 
a A ene kind, that it may juſt- 
ly be ſaid to ho a manifold and 
complicated diſeaſe. The chief 
ſymptoms of it however are clear- 
ly deſcribed by ſeveral authors, 
which are ſuch as theſe : the gums 
rot firſt; then the ſkin is defaced 
with livid and black ſpots ; ulcers 
Falug, eſpecially in the ſwelled 

1 legs; : 
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legs; and theſe are with diflical- 
ty, 11 ever, cured. In the laſt 
ſtage of the diſtemper, even the 


bones become carious. 


IT is therefore very plain, that 
this malady is a kind of corruption 
of the blood, and the whole maſs 
of the bodily humors. This, when 
the cauſe is long continued, in- 
creaſes to a degree of putrefaction. 
All writers are agreed in their opi- 
nion, that it is a northern diſeaſe; 
imputing it to the cold and moiſt 
air of thoſe climates, together with 
the uſe of ſtagnating and faltiſh 
waters, and the unwholſome food 


"oe band, dried and falted meats. 


They therefore obſerve that it rages 
moſt, even to be, in a manner, u- 
niverſal, among the inhabitants of 
the Baltic ſea, in Finland, Wor- 
Way, Denmark, and the places ad- 
Jacent to the Germanic ocean. And 


indeed 


Oe I 


indeed not ty OY new Latin 
name, Scorbutus, but our Engliſh 
one too, is plainly made from the 
Saxon Schorbock or Schorbuck, de- 
noting a griping or tearing of the 


belly (a). 


Tuls is the fame diſtemper, | 
which Pliny, from the ulcers in 
the mouth and legs, calls by the 
names of Stomacace, (or rather 
Stomocace) and Sceletyrbe; aſeri- 
bing it to the drinking of bad wa- 
ters; and for which, he ſays, the 
Herba Britannica, which is our 
hydrolapathum or warerdock, Was 
found to be a remedy (5). 


Bu r long before this Hippo- 


crates (c) himſelf took notice of 


(a) Vid. Eugalot. de n &i in 
pgs Sennert. Lib. iii. Part v- 

(5) Nat. Hiſtor. Lib. xxv. Sect. vi. 

(c) De internis Affection. Sect. xxxiv. 
& de Aerib. Aquis & Locis. Sect. ** 


4 this 
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(96) 
this diſcaſe, as a diſtemper of the 
Spleen, proceeding very much from 
cold, raw, and turbid waters, 


sven is this diſtemper at land. 
At ſea, in long voyages, it is 
much more violent ; ſo far, that 


many are of opinion, that upon 


the two elements it is a malady 
of a different kind. But it plain- 
ly appears from comparing what 
has been ſaid of that at land, with 
what I am going to mention of 
the ſame at ſea, that the difference 
is only in the degree of * 


ty. 


Tre hiſtory of the OM of 
this cruel enemy is ſo judiciou ly 
and exactly related in lord Anſon's 


voyage round the world (d) when 


he came into the South ſea, where 
his men were in a moſt terrible 


(d) Pag. 100, &c. 
85 manner 


„ 


manner aflicted with it, tlat 1 
cannot give. a more liv ely deſcrip=' 
tion of it, than by taking out of 
this moſt entertaining and inftrue=" 
tive book the moſt material cir- 
cumftanees, which vecurred in its 
ſeveral ſtages. This I am the bet- 
ter enabled to do, becauſe being 
incited by the extraordinary events 
to make a full enquiry into this 
Whole affair, I have not only had 
the honour of diſcourſing with his 
lordſhip upon it, but have alſo 
been favoured with the origi- 

nal obſervations of his two in- 
genious and ſkilful ſurgeons (e), 
from which I have leave to tran- 
ſcribe whatever I find to my pur- 
poſe, 


THz firſt appearances are much 


the ſame in the two diſeaſes at 
83 


n 


0 Mr. Ettrie and Mr. Allen, Fu 
. land 
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land and at ſea; but at ſea they 
foon run to a much higher degree. 
Nothing is more ſurpriſing than 
the malignity of this, as it were 
corroſive, poiſon, exerting itſelf ſo 
far, that the ſcars of wounds, 
which had been many years heal- 


ed, were often forced open again. 


Nay the callus of broken bones, 
which had been completely form- 
ed for a long time, was found diſ- 
ſolved, and the fracture ſeemed as 


18 if it had never been conſolidated. 5 


Tuis malady was likewiſe | ac- 
companied with many other dan- 
gerous ſymptoms, particularly pu- 
trid fevers, pleuriſies, the jaun- 
dice, an obſtinate coſtiveneſs, and, 
at the latter end, a difficulty of 
breathing. This laſt was found to 
be the moſt deadly of them all : 
for it never was without ſuch a 
faintneſs and weakneſs, that many 

- expired 


(99) 
ex pired upon the leaſt motion, and 


endeayouring to get out-of their 
hammocks, died before they could 
reach the deck. i 


e n a ſtrange habn 
of the ſpirits, with ſhiverings, 
tremblings, and dreadful terrors 
on the flighteſt accidents, was ſo 
conſtant an attendant, that what- 
ever diſcouraged the fick never 
failed to add new force to the di- 
ſtemper. | 


such are the Kroll X this 
compounded calamity ; and many 
more might be enumerated : but 
it is time to proceed, and to in- 
quire into the manner, by which 
they are produced. 


IT is certain, that ſuch bad diet 
a8 has been mentioned, will cor- 
rupt the blood and humors : ; but 


nothing 1 is clearer from the whole 
2 hiſtory 
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hiſtory of this voyage, than this, 
that the air is, even more than any 
dther agent, concerned 1 bring 
ing on N miſchief (F). It 8 


indeed juſtly ſeem 2 


the writers of phyſick * wa 
have obſerved ſo remarkable a 
cauſe; but they deſcribed the 
land ſeurvy eng Nay, ſo great 
was the efficiency of the. aerial 
fluid, chat even a warmer climate 
did not mitigate the ſcorbutic vis 
rulency; neither did freſh. proviſi- 
ons, and plenty of wholſome rain- 
water avail ; altho' theſe are cer- 
tainly of great importance in pre- 
ſerving the body from the fatal 
diſorder. Of ſo much conſe- 
quence it is to reſiſt the firſt ap- 


games of an enemy. 


Now the manner, in . the 
aforeſaid cauſes act, is this. Who- 


\ 4 1 See Voyage P. 294. 


4 


ever 


\Gnan.þ 
ever underſtands the uſe of reſpi- 
ration, and the way by which the 
ſeveral offices neceſſary to life are 
performed by means of it, will 
| readily comprehend how the ſea 
air acquires ſuch wen Þ ali- 


Te 0 ſet this in a : a light, it 
muſt be obſerved, that air enter- 
ing into the lungs does by its gra- 
vity and elaſticity preſs upon the 
blood circulating in the veſſels 
there. The effect of this preſſure 
is twofold ; firſt, a comminution 
and divigon of it into ſmaller par- 
ticles ; ſecondly, ſome ſubtle ela- 
ſtic matter ws 4 into the blood, 
and exciting in it an inteſtine mo- 
tion, diſpoſes and prepares it for 
the ſecretions of ſeveral liquors, 
when, 1 in its courſe round the body, 
it arrives at the r "—_— 
or 


( 102 . 
for the ſeparation. of fu ch and 


fuch | Juices. 


WurarTEVER chereſtüe Auen this 
arkvity and elafticity, makes the 
air unfit for the purpoſes, for 
which it was deſigned. In the 
firſt place, moiſture weakens its 
ring s ; next, a combination of 
foul particles, nuch as are contain- 
ed in the breath of many perſons 


crowded together, and ſome per- 


haps diſeaſed; then, the filthineſs 


of water ſtagnating in che bottom 
of the ſhip; laſtly, ſalts imbibed 
from the ſea, ſome of which may 
probably have proceed ed from pu- 
trefied animals in that element, 
may inſinuate themſelves into the 
blood, and, in the nature of a 
ferment, corrupt its whole maſs. 
Neither is it amiſs to add, that 
the animal fpirits theraſelves muſt 
neceſſarily partake of the vitious 

| 2 diſorder 


902832?” | 
difarder of the fluid, from which 
they are derived. This is plain 
from that unaccountable faintneſs, 
and weakneſs of the body, and 


dejections of mind, which, as we 


have before taken notice, accom- 


pany the other fymptoms. 


Ix is needleſs to ſhew how all 
the. enumerated complaints, and 
indeed many more, may follow 


upon ſuch a difturbed ſtate of 
things, eſpecially when the other 


mentioned cauſes concur. It may 
be very ſatisfactory to put down 
the obſervations, which the above- 
named ſurgeons made upon the 
blood of their patients, and upon 
the diſſection of dead bodies, in 
the ſeveral ſtages of the diſtem- 
pens 


IN the begining, as it flowed 


out of the orifice of the wound, 


it 


| 
[4 


. | 
ti might be ſeen to run in diffe- 
rent ſhades of light and dark 
ſtreaks. When the malady was 
increaſed, it ran thin and ſeem- 
ingly very black, and after ſtand- 
ing ſome time in the porringer, 
turned thick, of a dark muddy. 
colour, the ſurface, -in many pla- 
ces, of a preeniſh hue, | without 
any regular ſeparation of its parts. 
In the third degree of the diſeaſe, 
it came out as black as ink, and 
though kept ſtirring in the veſſel 
many hours, its fibrous parts had 
only the appearance of a quantity 
of wool or hair floating in a mud- 


dy ſubſtance, | Bo 
+ In diſſected bodies, the blood 


in the veins was fo intirely bro- 


ken, that by cutting any conſide- 
rable branch, you might empty 
the part, to which it belonged, of 
ts black and yellow liquour, When 
” found 


(105 1 

found extravaſated, it was of the 
ſame kind. And laſtly, as all o- 
ther kinds of hæmorrhages are 
frequent at the latter end of the 
calamity, the fluid had the ſame 
appearance, as to colour and con- 
ſiſtence, whether it was diſcharg- 
ed from the mouth, noſe, ſto- 
mach, inteſtines, or any other 
part. 3 


Tk effects we mentioned of 
the violence of the ſcorbutic hu- 
mor being ſo malignant, as to o- 
pen the ſcars of old wounds, and 
diſſolve the calli of fractured 
bones, which had for a long time 
been formed, appear to many to 
be quite incrediile * - the rather, 
| becauſe, as they commonly ſay, a 

bone thus reunited is ſtronger in 
that part than in any other of the 
fame joint. This indeed, I dare 
venture to affirm, is not true in 


Q fact. 
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fact. The caſe is thus : a callus 
is no more. than a kind of cemen- 
tation made by filling up the ſpace 
between the broken ends of the 
bone, with the nutritious juice 
ug the part. This, when nice- 
ly examined, is found to be more 


porous, and to have leſs folidity, 


tho the bone often appears big- 
ger than the part above and below 
it; the fibres are ſmaller, ſhorter, 
and not ſo regularly diſpoſed as in 
the natural texture. In ſhort, a 
callus is an imperfect olfification, 
For this reaſon, when the nutri- 
tious r themſelves have ac- 
quired a corroſive acrimony, they 
may, like a nenſtruum, work up- 
on and break the texture of this 
ſuperadded cement. Which is in- 
deed a moſt ſurpriſing Prenome- 
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11 is proper after all to a6 
| ſows; as a confirmation of this 
reaſoning, that although the callus 
is diſſolved by the diſeaſe, yet up- 
on the patient's recovery, it is 
gradually formed again, in pro- 
portion to his coming to a right 
habit of body. I have before me 
a remarkable inſtance of this kind. 
A ſailor had one of his clavicles 
Farmers) in December, which was 
immediate ly reduced, and foon u- 
nited. The dreſſings were taken 
off in January, and he made uſe 
of his arm as before. In the fol- 
lowing April, as he was ſuſpend- 
ing his body by the arms, the ſame 
clavicle was diſunited, and the ca/- 
lus gave way as at firſt, He at 
that time complained of ſome 
ſymptoms of the Scurvy ; which 
daily increaſed till June following. 
At that time he was carried aſhore 


** > op 


at the iſland of Juan Fernandes. 
The bandages being removed, the 
fracture appeared in the Gol con- 
dition as when the accident firſt 
happened, without the leaſt re- 
mains of a callus : notwithſtand- 
ing the proper applications he 
could not uſe his arm, until the 
middle of October; the callus ha- 
ving continued more than three 
months in a flexible ſtate. «From. 
that time, by the uſe of a vege- 
table diet, and living on ſhore, he 
gradually recovered from the di- 
ſtemper; the callus was confirm- 


ed, and his uſual ſtrength r return- 
"ad 


" it is time to come to the 
cure; which will be, firſt to pre- 
vent the attacks; and in the next 
place, to remove the effects of this 
virulent evil. 


Tur 
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Tux firſt care to be taken is 
of the diet. And here I muſt 
take the liberty to make ſome 
obſervations upon the manner of 
victualling our ſhips. The trials 
already made, as I have been in- 
ne of mr Lowndes's ſalt 
made Hom brine, prove it to be 
much preferable, for ſalting provi- 
ſions, both fleſh and fiſh, to that 
made from ſea-water, even to the 
| bay-falt. Some experiments of its 
uſe I have made myſelf ; and our 
college, being conſulted by the 
lords of the admiralty, gave their 
opinion in its favour. There is in 
this nothing af that noxious qua- 
lity, whatever it be, which is al- 
ways found in the marine ſalt, and 
cannot, by any known methods, 
be ſeparated from it; and which, 
as we ſee, makes the ſea air, as 
well as its water, unwholſome. 

And 


. ) 
And I cannot but 8 that I am 
ſorry to ſee ſome of our phyſici- 


ans, of late years, ſo fond of | we 


ſeribing the drinking of it to 
patients, particularly in ſcrophu- 
lous diſtempers. I am well aflu- 
red, that it has ſometimes brought 
on e ſymptoms, beſides o- 
ther miſchiefs. | 


I muſt add, that if, infiead of 
our falt-fiſh, ſtockfiſh, which is 
dried without any ſalt, were pro- 
vided, it would be more whol- 
| ſothe. The Dutch do ſo; and 
alſo, in lieu of oatmeal, 'they put 
on board gort, which is, as I have 
been informed, a kind of barly 
ground ; and is not ſo hot and 
drying as oatmeal. | 


1 will here alin what that ex- 


perienced and brave admiral fir 
| Charles 


(217) 

Charles Wager, once told me in a 
diſcourſe I had with him concern-. 
ing the health of our ſeamen. He 

ſaid, that one year, when he com- 

manded our fleet in the Baltic, 
his ſailors were terribly afflicted 
with the Scurvy ; but he obſerved 
that the Dutch ſhips, then in com- 
pany with ours, were much more 
free from this diſeaſe. He could 
impute this to nothing but their 
different food, which was frock- 
fiſh and gort ; whereas ours was 
ſal:-fiſh and oatmeal, He was 
then come laſt from the Mediter- 
raxean, and had, at Leghorn, ta- 
ken in a great quantity of lemons 
and oranges. Recollecting, fram 
what he had often heard, how ef- 
fectual theſe fruits were in the 
cure of this diſtemper, he ordered 
a cheſt of each to be brought up- 
on deck, and opened every day. 
The men, beſides eating what 
they 
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they would, mixed the juice in 
their beer. It was alſo their con- 
ſtant diverſion to pelt one 2 


ther with the rinds; ſo that the 
deck was always ſcrewed .and wet 
with the fragrant liquor. The 
happy effect was, that he brought 
his failors home in good health. 


Ix is very commonly known, 
that, in our Eaſf-India ſhips re- 


turning home, the men are very 


much affected this way, and that : 


upon their very approach to 3 
iſland of $S* Helena, they a 
ſtrangely relieved by the Elk o o- 
doriferous air; and perfectly re- 
covered, after ſome days, by eat- 
ing the fruits we have mentioned, 
and living chiefly upon the vege- 
tables, which kind nature has ſup- 
plied that place with in Ire 
plenty. 


wn ar 
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War has been faid may ſerve 
for a very good proof of the rea- 
ſonableneſs of the advice given 
| ſome years ago, by our college, 
to the lords of the admiralty, vi. 


that a quantity of wine-vinegat 


ſhould be allowed to the compa- 
ny of every ſhip. This qualifies 
the ſalt of the food, and makes 


ſome amends for the want of ſub- 


acid fruits. But I muſt remark, 
that the vinegar of ſtrong beer 
has neither the flavour nor the 
virtue of that from wine; and 
ought indeed to be forbidden our 
tables. 55 1779 


1 ſhall conclude what I have to 
ſay with regard to feeding on 
herbs, in the Scurvy, with a re- 

markable relation, contained in a 


book publiſhed, not many years 


fince, by a Dutch phyſician, on 
3 KK} this 


{ 114 N 
this ſubſect (g). A aller, in one 
of the Greenland ſhips, was ſo in- 
tirely broken, and diſabled by this 
diſeaſe, that his companions, when 
the fiſhing was over, put him in- 


to a boat, and ſent him aſhore 


leaving him there to periſh, without 
the leaſt expectation of a recovery. 


The poor wretch had quite loſt 


the uſe of his limbs; he could 


only crawl about upon the ground: 


this he found covered with a 


plant, which, having nothing elſe 
to ſupport life, he, continually 

graſing like a beaſt of the field, 
— up with his teeth. Every 
country is, by the bounty of pro- 


vidence, provided with eee pl 


againſt the diſeaſes, to which its 


inhabitants are chiefly liable. mm 


Ls 


(g) Obſervationes circa Scorbutum, au- 


ctore Johanne Fred. Bachſtrom. Lugduni 


Batavor. MDCCXAXIV. 12100. p. 8. 


| (ir ) . 
a ſhort time, he was by 'this 


means perfectly recovered to his 
ſtrength, and after his return 
home, "related the fact to this 
writer. It was ſoon after obſer- 
ved, that this herb was cochlearia, 
or ſcurvy-graſs. Some of it was, 
for inquiry's ſake, brought over 
| hither in pots, and was found to 
be ſomewhat different from that 
of our country, being more ane 


and not ſo pungent and ſharp. 


Tuus much for the ——_ 
diet. I muſt add, that beſides the 
herbs and fruits mentioned, there 
are many others very wholſome 
in this diſeaſe. Some like cochlea- 
ria, of a ſubtle and volatile juice, 
as the naſturtium, beccabunga, or 
brooklime ; others more cooling, 
and therefore more proper in hot 
conſtitutions, or feverith heats, as 


ſorrel, endive, lettuce, pur ſiain, & c. 
R 2 And 


| And indeed, I think it will be 
beſt to join in uſe the hotter with 


(6126) 


the colder, that they may qualify 


each other; eſpecially, becauſe 
the acid fruits were found, in lord 


Anſon's voyage, to be of moſt ex- 
traordinary benefit . 


Nxirnx ought it to be omit- 
ted, that milk of all kinds, when 
it can be had, and its whey, which 

may be clarefied with ſome of the 
herbs now named, is an antiſcor- 


butic food and phyſic. 


Bur, as the deſign of this dil. 
courle is to — ve: the uſe- 
fulneſs of the preceding machine, 
it will be right to add ſome illu- 
ſtrations we obſervations to thoſe 
I formerly made in my paper: read 


(3) Se Voyage, pag. 117, and allo 
* 306. 


before 


(7) 
before, the ro 


yal ſociety, and _ 
EE in mr. Sutton s book (0. 

I have already taken notice, chat 
the reaſon why. the writers upon 
this diſeaſe have not aſcribed it 
more to the air, than they have 
done, muſt be, becauſe they were 
more. acquainted with it at | 
than at ſea. Now, it is — N 
that as the hurtful qualities of the 
ſea- air muſt be hi htened by its 
being cloſely canfined, without 
due circ = ek lg particularly when 
it is alſo faturated with efluvia 
from the breath of many perſons 
almoſt ftifled up together; ſo the 
continual ſhifting and changing of 
this element, muſt of courſe be 
attended with great advantages, 
' nay ſuch perhaps, as one unac- 
quainted with the nature of things, 


* hardly be brought to be- 
000 Fag. 41, | 


iow. : 
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Heve. But I refer to my thentiones 
paper, and mr Sutton s additions. 


1 muſt laſtly remark, that it is 
malt incredible how ſoon the 
fick, even tho juſt dying, begin, 
when brou ght aſhore, to feel the 
falutary effects of the land: for 
whereas the admiral had buried 
twenty-one men in two days be- 
fore his arrival at the iſland of 77. 
nian, yet he did not loſe above 
ten, during his two months ſtay 
there (4). For ſo healing, and 
contrary to the malignity and bad 
qualities of the ſea-air, was that 
of the land, that the patients, e- 
ven upon their being expoſed up- 
on the ground, im nee reco- 


vered. 


BU it may ſeem ſtill more 
marvellous, that the vapor of the 
(&) See Voyage, p. 307. 


cold 


5 
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cold earth itſelf ſhould as con- 
tribute to their ſpeedy recovery. 
Lord Anſon told me, that one of 
his men, who rowed the boat a- 
ſhore, was ſo weak, that he fell 
down at the oar almoſt dead: 
when landed the poor man deſi- 
red his mates, that they would 
eut a piece of turf out of the ſoft 
ground, and put his mouth to the 
hole: upon doing this, he came 
to himſelf, and grew afterwards 
quite well. This puts me in mind 
of what I have formerly ſeen done 
by the boys on fhrove-tue/day, 
the too cruel anniverſary martyr- 
dom of cocks ; when one of theſe 
creatures was knocked down and 
_ expiring, it was ſometimes 
brought to lite again, by inſtantly 
putting its head, for a ſhort time, 
into a freſh-made hole in wy 


earth. 


THIS» 


EY air N a W. — of 
what we have before ſaid, that, 
beſides the blood, the l ſpi- 
 rits themſelves are very much af- 
fected in this diſeaſe : for ſuch 
immediate relief could orily be gi- 
ven by the means of this active 
fluid, the main inſtrument of all 
vital motions. And as the pro- 
tracting this advantage i in the open 
air is che cure at hand; ſo the 
ing a conſtant circulation © 

ven of that, which is not ſo whol- 
ſome, in the ſhip, muſt do a great 
deal towards the prevention of the 
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